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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical probe and the optical probe manufacturing 
method which use an atomic force microscope (AFM) and a device-under-test front face aiming at 
performing configuration observation in the NANOMETORU field of a measured front face for the 
approaching space effectiveness microscope aiming at performing optical physical-properties 
measurement and processing an optical exposure or by carrying out optical pumping, and a scanning 
probe microscope. 
[0002] 

[Description of the Prior Art] The optical probe of the aperture type which is radicalized and produces a 
glass capillary and an optical fiber is reported, the probe with which the point sharpened very much with 
development of a micro processing technique can be produced, and the optical image which turns 
around the resolving power of the conventional optical microscope a top can realize [ a scanning probe 
microscope ] now. Moreover, the optical probe which enabled actuation with the contact mode used by 
AFM is used, without making spring elasticity of an optical probe small by processing an optical probe 
outer diameter thinly by the technique of chemical etching, and doing damage to a soft sample. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the problem that a mirror was unproducible was in 
eye backlash with small that the magnitude of the reflective mirror for the optical lever used for the 
distance control between an optical probe and an object sample with super-thin-izing of a probe in the 
optical probe processed thinly becomes small in order to make the above-mentioned spring elasticity 
small and load rate of a probe. 
[0004] 

[Means for Solving the Problem] This invention made it possible to make super-thin the part which 
continues, and functions on a hook type as the elastic component section first in the making process of 
an optical probe while using the difference of a chemistry etching rate wet [ according an optical fiber to 
a configuration ] and keeping a bending part thick in a flamingo mold relatively bending and by making 
it super-thin in order to solve the above-mentioned technical problem. 
[0005] 

[Embodiment of the Invention] The example of this invention is explained with reference to a drawing 
below. It is the sectional view which looked at drawing 1 (A) and the flamingo type light probe which is 
the first example of ******** from width. An optical fiber 1 consists of the clad section 3 from which 
the core section 2 which spreads light, and a refractive index differ. The point 4 of the part which 
functions as the elastic component is bent by the hook type, and the optical probe is relatively processed 
thinly in the shape of a step to the supporter 5. As for the outside, it is covered except opening 8 by the 
metal membrane 7. The ingredient which reflects light, such as gold, platinum, aluminum, chromium, 
and nickel, as a metal membrane 7 is used. 

[0006] Drawing 1 (B) is drawing which looked at the optical probe from the top. The part currently 
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exactly bent among the points 4 of the elastic component section processed thinly is thick relatively. The 
even mirror side 9 is produced by the tooth back of the bent part by mechanical polish. Drawing 2 is 
drawing having shown a part of manufacture process of the flamingo type light probe which is the 
second example of this invention. Covering of 1cm to about 10cm of the end of an optical fiber 1 and 
synthetic resin is removed, and a front face is made into clarification. Drawing 2 (A) expresses the 
process which processes a point 4 into a hook type with partial heating means, such as a C02 laser. The 
heated fiber produces the difference of stress on the inside and the outside, and is bent in the direction of 
a heat source. 

[0007] Drawing 2 (B) shows the etching process of an optical probe, and expresses the condition of 
having dipped the fiber in the etching reagent. The 0.5 to 50mm point 4 is inserted in the 1st solution 
layer 10 of an etching reagent from the end of an optical fiber 1. Specific gravity of an etching reagent is 
smaller than the 1st solution layer 1 1 which uses a hydrofluoric acid as a principal component, and the 
1st solution layer, and it consists of two-layer [ of the 2nd solution layer 10 which is not mutually ■ 
reacted and mixed with the 1st solution layer ]. As 2nd solution layer 10, although fats and oils, such as 
organic solvents, such as a hexane, a heptane, and an octane, and straight mineral oil, vegetable oil, a 
chemosynthesis oil, are used, specific gravity is small and other solutions which are not reacted and 
mixed to the 1st solution layer 1 1 and pigeon each other have it. [ more nearly usable than the 1st 
solution layer 1 1 ] 

[0008] This condition is maintained until it dips a supporter 5 into an etching reagent perpendicularly 
and becomes desired thinness. By making an optical probe outer diameter thin, spring elasticity of an 
optical probe can be made small and it becomes a flamingo type light probe suitable for observation on 
the soft front face of a sample, the condition to which the concentration gradient in an ionic diffusion 
produced the part currently bent among points 4 by the effectiveness of this configuration, and the etch 
rate of that inside to a side-face part became slow to pending since an etch rate became less uniform — 
that is, it is left behind thickly and etched. It can prevent that it becomes impossible to produce a mirror 
side also in the optical probe with which the part which produces the mirror side for an optical lever by 
this was greatly made, and made the elastic function part super-thin. 

[0009] Drawing 2 (C) shows the process which is radicalized in the flamingo type light end of the probe. 
From bending of a point 4, it dips in an etching reagent so that a front part may become perpendicular, 
and it is made for a tip to serve as a meniscus part of the liquid junction side of a two-layer etching 
reagent exactly. By being etched in a meniscus part, a taper configuration is produced and a tip is 
radicalized. The process of this radicalization is Denies. It is indicated by R.Turner and others (US 
4,469,554). Since a fluoric acid solution has high volatility, it has the problem that the effect to that 
concentration changes gradually, and the body and an environment is large. While preventing 
volatilization by making it the two-layer structure of a hydrofluoric-acid solution and an organic 
solution layer, it is effective in pressing down the fluoric acid emitted to atmospheric air. 
[0010] In drawing 2 , although the process of radicalization by chemical etching was shown, 
radicalization of a point can be carried out also by the heating enlargement approach. Drawing 3 shows 
the process which produces a flamingo mold probe for the **** probe which is the 3rd example of this 
invention by the heat lengthening method. The part used as the tip of a flamingo type light probe is 
heated pulling the both ends of an optical fiber 1, as shown in drawing 3 (A). An optical fiber 1 is 
extended in the shape of a taper, and is fractured at the end. The approach of condensing and applying 
C02 laser light as a means of heating and the approach of pouring an optical fiber in the center of the 
platinum wire coiled around the coiled form, pouring a current to through and a platinum wire, and 
heating can be used. 

[001 1] The following produces an optical probe appearance using the process shown by drawing 2 . 
Although the places where the core section is also fractured by tapering off by producing a taper by the 
heat lengthening method differ structurally, there are not what showed the following processes to 
drawing 2 , and a changing place. Drawing 4 shows the process which performs metallic coating to the 
**** probe which is the 4th example of this invention. It is the sectional view which expressed the 
process which deposits a metal membrane 7 with the part except the opening 8 of the optical fiber 
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fabricated at the last process. The thin film depositing method for having anisotropics, such as vacuum 
deposition and a spatter, as the deposition approach of a metal membrane 7 is used, and thickness is 
chosen from 20nm in lOOOnm. It is behind a tip and an include angle A is chosen from 20 degrees in 90 
degrees as the arrow head showed the sedimentation {rend in drawing 6. 

[0012] Drawing 5 shows the example of the optical probe microscope carrying the **** probe which is 
the 5th example of this invention. The flamingo type light probe 12 of the shape of** shown in the 2nd 
example of drawing 1 B Install in the bimorph 13 which is an oscillating means with a supporter 5, and 
the tip of the flamingo type light probe 12 is perpendicularly vibrated to a sample 14. The displacement 
detection means 15 detects the force between atoms of acting between the tip of the flamingo type light 
probe 12, and the front face of a sample 14, or the force in connection with other interactions, as change 
of the oscillation characteristic of the flamingo type light probe 12. It is the configuration which scans a 
sample according to the XYZ migration device 17, and measures the shape of surface type, controlling 
by the control means 16 to keep constant spacing of the tip of the flamingo type light probe 12, and the 
front face of a sample 14. The light of the light source 18 for optical property measurement is introduced 
into the flamingo type light probe 12 at coincidence, light is irradiated in a sample 14 from the opening 
8 of the flamingo type light probe 12, and the optical property of a minute field is measured by detecting 
with the optical property measuring beam detection means 19. 

[001 3] Although drawing 5 showed the configuration of the transparency mold which detects a 
measuring beam with the rear face of a sample 14, the configuration of the reflective mold which detects 
a measuring beam on a sample front face, and the configuration which detects light with the flamingo 
type light probe 12 are also possible. Moreover, although drawing 5 showed the equipment 
configuration which vibrates the flamingo type light probe 12, it is also possible to consider as the 
equipment configuration which bimorph 13 is not vibrated or does not use bimorph 13, and to measure 
as AFM in contact mode. 

[0014] Furthermore, measurement in liquid can be performed by forming the cover of a sump so that a 
probe and a sample may be held in a liquid at these equipments. Above, although the flamingo type light 
probe 12 has been explained, this probe can be used as a probe only for AFM(s). In this case, the metal 
membrane 7 is unnecessary and can make a tip a acuter configuration. As a probe ingredient, an optical 
fiber, other glass fiber, a metal thin line, etc. can be u$ed. In the mode in which vibrate a probe and the 
force between atoms is detected in liquid especially as a description at the time of using as an AFM 
probe, since an AFM probe is plate structure conventionally, to being influenced of disturbance 
vibration transmitted in the viscous effect and the viscous liquid of a liquid, the very stable resonance 
characteristic can be shown and it can measure to stability. 
[0015] 

[Effect of the Invention] Since according to the manufacturing method of the flamingo type light probe 
by this invention, and a flamingo type light probe the load rate of an elastic function part can be made 
smaller than the conventional slim type light probe and a bending part says relatively that it is thick as 
explained above, it is avoidable that a mirror required for an optical lever becomes small, and operability 
worsens or that even production is not able to do a mirror according to a load rate being small. 
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